In Vivo and Ex Vivo Inflammatory Markers of Common Metabolic Phenotypes in Humans.
Low-grade systemic inflammation (LGSI) is often characterized by elevated levels of interleukin (IL)6, tumor necrosis factor (TNF)α, and C-reactive protein (CRP). Other serum proteins, ex vivo-stimulated cytokine production, and leukocyte count have, however, also been suggested LGSI-markers, but their associations with the metabolic syndrome (MS) are less clear. We aimed to evaluate mutual relationships between in vivo and ex vivo inflammatory markers and their association with MS and its subcomponents. A cross-sectional study of 118 overweight adults with one or several features of MS. Inflammatory markers included fasting serum levels of IL6, TNFα, CRP, and pentraxin-3 (PTX3), IL1-receptors, leukocytes, and whole-blood ex vivo-produced IL1β, IL6, TNFα, and IL8 after lipopolysaccharide stimulation. All classical serum LGSI-markers correlated with each other, and IL6 and CRP were also correlated with leukocyte count. Ex vivo-produced cytokines were intercorrelated and correlated with leukocyte count, but did not correlate with the serum immune markers. MS score, body mass index, and glycated hemoglobin (HbA1c) were associated with 8%-16% higher inflammatory score per standard deviation increment (P = 0.030, 0.001, and 0.034, respectively), primarily driven by higher serum IL6. Serum PTX3 was only significantly associated with high-density lipoprotein cholesterol (1.19[1.04; 1.37], P = 0.013). HbA1c was inversely associated with surface expression of IL1R1 on monocytes and IL1R2 on granulocytes (P < 0.01) and with a 3%-9% lower ex vivo production of cytokines when adjusting for leukocyte count, as were plasma triacylglycerol (9%-10% lower IL1β and IL6). Leukocyte count was most consistently associated with MS and its subcomponents, although not with HbA1. The classical fasting serum markers of LGSI and leukocyte counts associated best with measures of MS-associated LGSI, whereas ex vivo cytokine production was only associated with prevailing glycemia and dyslipidemia. Taken together, this indicates that the relationship between in vivo and ex vivo inflammatory markers is complex and may depend on the MS phenotype.